Urinary Xist is a potential biomarker for membranous nephropathy.
Membranous nephropathy (MN), a type of glomerular nephritis, is the most common cause of nephrotic syndrome in human adults. Changes in gene expression as a result of epigenetic dysregulation through long noncoding RNAs (lncRNAs) are increasingly being recognized as important factors in disease. Using an experimental MN mouse model, we identify the first dysregulated lncRNAs, Xist and NEAT1, whose levels are significantly upregulated in both tubular epithelial and glomerular cells. MN is also often characterized by glomerular podocyte injury. Treatment of a mouse podocyte cell line with lipopolysaccharides to induce injury resulted in the stable elevation of Xist, but not NEAT1 levels. In mice, the observed changes in Xist levels are specific: Xist can be effectively detected in urine, with a strong correlation to disease severity, but not serum in MN samples. We find that regulation of Xist may be controlled by post-translational modifications. H3K27me3 levels are significantly downregulated in mouse MN kidney, where chromatin immunoprecipitation experiments also showed decreased H3K27me3 at Xist promoter regions. Finally, we show that our findings in mice can be extended to human clinical samples. Urinary Xist is significantly elevated in urine samples from patients with different types of glomerular nephritis, including MN, compared to normal counterparts. Together, our results suggest that a reduction of H3K27me3 at Xist promoter regions leads to elevated levels of urinary Xist, which may be used as a biomarker to detect MN.